The modulation of apoptosis by cyclic AMP involves Akt and epidermal growth factor receptor.
Adenosine 3',5'-cyclic monophosphate (cAMP) and transforming growth factor-beta are important regulators of many biological processes. In this study we investigated the effect and its potential mechanism of cAMP on transforming growth factor-beta1- and serum deprivation-induced apoptosis in Mv1Lu cells. Transforming growth factor-beta1 treatment or serum deprivation induces apoptotic response in Mv1Lu cells. Forskolin, a cAMP-elevating agent, or 8-Bromo-cAMP (8-B-cAMP), a cell permeable cAMP analogue, inhibited the cell proliferation and markedly enhanced apoptosis induced by transforming growth factor-beta1, but completely suppressed serum deprivation-induced apoptosis. Furthermore, forskolin decreased the Akt phosphorylation, and the inhibition of phosphatidylinositol-3 kinase by LY294002 sensitized Mv1Lu cells to transforming growth factor-beta1-induced apoptosis. In addition, forskolin treatment induced tyrosine phosphorylation of epidermal growth factor receptor. Inhibition of epidermal growth factor receptor by specific inhibitor PD153035 blocked the cAMP-mediated suppression of serum deprivation-induced apoptosis. The results indicate that cAMP exerts its opposite effects in transforming growth factor-beta1- and serum deprivation-induced apoptosis via a mechanism involving the modulation of signaling components of phosphatidylinositol-3-kinase/Akt and epidermal growth factor receptor in Mv1Lu cells.